− , the most sophisticated Li 2 (b, 1 3 Π u ) calculation a has an r e that disagrees with the empirical value by over 1500% of the latter's uncertainty, and energy spacings that disagree with those of the empirical potential by up to over 1.5cm −1 . The discrepancy here is far more than for the ground state of the 5e − system BeH, for which the best ab initio calculation gives an r e which disagrees with the empirical value by less than 200% of the latter's uncertainty b . In addition to this discrepancy, other reasons motivating the construction of an analytic empirical potential for Li 2 (b, 1 3 Π u ) include (1) the fact that it is the most deeply bound Li 2 state, (2) it is the only Li 2 state out of the lowest five, for which no analytic empirical potential has yet been built, (3) the state it mixes with, the A(1 1 Σ u )-state, is one of the most thoroughly characterized molecular states, but has a small gap of missing data in part of the region where it mixes with the b-state, and (4) it is one of the states accessible by new ultra-high precision techniques based on photoassociation c,d . Finally (5) there is currently a discrepancy between the most sophisticated 3e
Despite only having 6e
− , the most sophisticated Li 2 (b, 1 3 Π u ) calculation a has an r e that disagrees with the empirical value by over 1500% of the latter's uncertainty, and energy spacings that disagree with those of the empirical potential by up to over 1.5cm −1 . The discrepancy here is far more than for the ground state of the 5e − system BeH, for which the best ab initio calculation gives an r e which disagrees with the empirical value by less than 200% of the latter's uncertainty b . In addition to this discrepancy, other reasons motivating the construction of an analytic empirical potential for Li 2 (b, 1 3 Π u ) include (1) the fact that it is the most deeply bound Li 2 state, (2) it is the only Li 2 state out of the lowest five, for which no analytic empirical potential has yet been built, (3) the state it mixes with, the A(1 1 Σ u )-state, is one of the most thoroughly characterized molecular states, but has a small gap of missing data in part of the region where it mixes with the b-state, and (4) it is one of the states accessible by new ultra-high precision techniques based on photoassociation c,d . Finally (5) there is currently a discrepancy between the most sophisticated 3e
− ab initio calculation e , and the most current empirical value f , for the first Li( 2 S)−Li( 2 P ) interaction term (C 3 ), despite the latter being the most precise experimentally determined oscillator strength for any system, by an order of magnitude e . The b-state is one of the states that has this exact C 3 interaction term. 
